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Abstract 
Sub-Tenon's anaesthesia is an indispensable anaesthetic technique in human ophthalmic 
surgery. It produces highly effective regional anaesthesia and has a significantly lower 
complication rate than the previously used peribulbar and retrobulbar injections. Although this 
technique has potential application to veterinary ophthalmology it has not yet been reported 
in clinical cases. This thesis reviews the literature that references local anaesthesia for ocular 
surgery in human and veterinary ophthalmology. A sub-Tenon's block technique that was 
specifically developed for use in dogs is also described. This technique is assessed with a 
prospective controlled clinical study testing this technique across a variety of ocular surgeries 
including enucleation, intrascleral prosthesis, keratectomy with a third eyelid flap and cataract 
surgery. The effect of sub-Tenon's anaesthesia on specific parameters was recorded and 
compared to the controls such as; globe position and rotation, pupillary dilation, general 
anaesthetic monitoring parameters, intraocular pressure, vitreal expansion and post-operative 
pain scores.  Analysis of these parameters has indicated that sub-Tenon's anaesthesia was an 
effective option for controlling post-operative pain when used in conjunction with systemic 
analgesics and was an excellent alternative to systemic neuromuscular blockade for canine 
cataract surgery. 
Abbreviations 
STB - Sub-Tenon's block 
NMB - Neuromuscular blockade 
IOP - Intraocular pressure 
SK - Superficial keratectomy surgery 
ISP - Intrascleral prosthesis surgery 
ETCO2 - End tidal carbon dioxide 
Iso% - Isoflurane vapouriser setting 
HR – Heart rate 
RR – Respiratory rate 
BPsys – Systolic blood pressure 
BPmean – Mean blood pressure 
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Tables and figures 
Page 26: Figure 1: Lateral aspect image illustrating the spatial anatomy of nerves of the eye 
and orbit, from Miller's anatomy of the dog.(1) 
Page 27: Table 1: Anatomical and functional characteristics of the nerves pertinent to ocular 
local anaesthesia techniques.(2, 3) 
Page 29: Figure 2: Lateral aspect of the orbit illustrating the extraocular muscles and arteries, 
from Miller's anatomy of the dog.(1) 
Page 30: Figure 3: Venous drainage tracts of the globe and orbit, from Miller's anatomy of the 
dog.(1) 
Page 33: Table 2: Occurrence rates of severe complications associated with retrobulbar 
injection from a variety of references. 
Page 35: Table 3: Occurrence rates of severe complications with different orbital local 
anaesthetic techniques(4, 5) 
Page 36: Table 4: Occurrence rates of severe and minor complications associated with sub-
Tenon's anaesthesia from a variety of references. 
Page 40: Figure 4: Photograph (rostral view) to illustrate the needle placement required for 
retrobulbar injection performed via the inferiotemporal palpebral technique and an 
anaesthetised dog.(6) 
Page 41: Figure 5: Photograph of a frozen canine skull that has been sectioned through an eye 
and orbit to illustrate the approximate path of needle placement for retrobulbar injection 
performed via the inferiotemporal palpebral technique. Note that the tip of the needle 
terminates in the intraconal fat.(6) 
Page 42: Figure 6: Para-sagittal view of the eye and orbit showing technique for peribulbar 
injection at the dorsomedial site.(7) 
Page 43: Figure 7: Diagrammatic example of placement of a sub-Tenon's cannula, and 
intraconal infusion of local anaesthetic.(8) 
Pages 49-50: Figures 8-16: 8: Eyelid speculum placement and dorsolateral perilimbal clamp 
placement; 9-10: Conjunctival snip incision 5mm posterior to the limbus, note exposure of the 
white tenons capsule; 11: hydration of tenons capsule; 12-13: blunt dissection to sub-Tenons 
space and tunnel creation; 14-15: placement of sub-Tenon's cannula for infusion; 16: 
Instruments required for a sub-Tenon's block. 
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Pages 51-52: Figures 17 and 18: These enlarged photos show the key stage of dissection 
through Tenon's capsule to expose sclera. This is the point where dissection to form sub-
Tenon's tunnel is started. 17 is a larger image of figure 12 above. 18 has been modified to 
highlight the various anatomical layers important to sub-Tenon's tunnel creation. The white 
region is sclera, the yellow region is Tenon's capsule, and the surrounding red region is bulbar 
conjunctiva. Note that the forceps are grasping Tenon's capsule, not conjunctiva. 
Page 53: Figure 19. Diagram showing injection of local anaesthetic into the posterior sub-
Tenon space in a human eye.(9) Note that this injection is occurring in the ventral region, 
which is commonplace in human surgery. 
Page 61: Table 5: Dosing schedule for the sub-Tenon's block 
Page 63: Table 6: Outline of additional medications given to the surgery groups 
Page 65: Table 7: Distribution of the study population across the different surgeries and 
treatment groups 
Page 66: Table 8: Wilcoxon signed rank test results on parameter means for the bilateral 
cataract surgery group. Both the p value and w value are presented due to the relatively low 
population size (n=12). With a significance level at p≤0.05, the critical W value is <13. The p 
value was calculated from wilcoxon z value. (Iso %: isoflurane vapouriser setting, HR: heart rate 
(beats/min), BPsys: Systolic blood pressure (mmHg), BPmean: Mean blood pressure (mmHg), 
RR: respiritory rate (breaths/min) 
Page 66: Table 9: Wilcoxon signed rank test results for these parameters in the control and STB 
cases in the enucleation surgery group. The p value was calculated from wilcoxon z value. (Iso 
%: isoflurane vapouriser setting, HR: heart rate (beats/min), BPsys: Systolic blood pressure 
(mmHg), BPmean: Mean blood pressure (mmHg), RR: respiritory rate (breaths/min) 
Page 67: Figure 20: ETCO2 levels for unilateral surgery cases from the STB and control groups 
Page 68: Figure 21: ETCO2 levels for the bilateral cataract surgery cases for both STB and NMB 
(control) treated eyes  
Page 69: Table 10: Post-operative pain scores for cases following enucleation. # denotes cases 
removed for elevated pain score. Significance was inferred at p ≤0.05. * indicates where there 
is too little data for analysis and only the descriptive statistics are reported. 
Page 70: Table 11: Post-operative pain scores for cases following keratectomy and third eyelid 
flap. # denotes cases removed for elevated pain score. Significance was inferred at p ≤0.05. * 
indicates where there is too little data for analysis and the values are just reported. 
Page 71: Table 12: Post-operative pain score data for cases following Intrascleral prosthesis.  
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Page 72: Table 13: Mean total pain score, standard deviation, range and number for the 
bilateral cataract surgery group at each time point that pain scoring was performed. α denotes 
a case removed from pain score assessment due to aggression. 
Page 73: Figure 22: Probability of a central globe position in the treatment and control groups. 
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cataract surgery groups  
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Page 76: Figure 25: The number of STB eyes which exhibited either an equivalent (no increase) 
or an increased level of vitreal expansion when compared to the control NMB eye in the 
bilateral cataract surgery group. 
Page 77: Figure 26: Association between changes in IOP and an increase in vitreal expansion 
(vitreal push) in the bilateral cataract surgery group to test for a potential link between 
elevation in IOP and increased level of vitreal expansion. 
Page 77: Figure 27: The number of STB eyes which exhibited either an equivalent (equal) or a 
shallower anterior chamber depth when compared to the control NMB eye in the bilateral 
cataract surgery group. 
Page 78: Figure 28: Association between changes in IOP and changes in anterior chamber 
depth in the bilateral cataract surgery group to test for a potential link between elevation in 
IOP and shallowing of the anterior chamber 
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Page 80: Figure 30: Probability of post-operative complications in the treatment and control 
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